Amendments to the claims: 



Claim 1 (original): A mechanism for causing a flow of liquid crystal comprising: 

a chsinnel defined by at least one wall surface; 

liquid crystal which is put in the channel and movable along said at least one wall 
surface; and 

a means for appljdng an electric or magnetic field to the molecules of the liquid crystal to 
turn them in a plane intersecting said at least one wall surface, 
the means including a sub-means for twisting the molecules about an axis intersecting said at 
least one wall surface and restricting the molecules so that they will turn in one and the same 
direction. 

Claim 2 (currently amended): [[A]] The mechanism of claim 1 for causing a flow of 
liquid crystal according to claim 1 wherein: 

the channel is defined by a pair of wall surfaces facing each other; 
the liquid crystal is put between the paired wall surfaces; and 

the sub-means has a pair of orientation films, either of the paired wall surface being fitted 
with one orientation film, the surfaces of the orientation films being rubbed in the 
same direction. 

Claim 3 (currently amended): [[A]] The mechanism of claim 1 for causing a flow of 
liquid crystal according to claim 1 wherein: 

the channel is defined by a pair of wall surfaces facing each other; 
the liquid crystal is put between the paired wall sxu-faces; and 

the sub-means has a pair of orientation films, either of the paired wall surface being fitted 
with one orientation film, the rubbing direction of the surface of one orientation film 
being at an angle with the rubbing direction of the surface of the other orientation 
fihn. 

Claim 4 (currently amended): [[A]] The mechanism of claim 1 for causing a flow of 
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liquid crystal according to claim 1 wherein the molecules of the liquid crystal are tilted 
relatively to the wall surface or one of the paired wall surfaces. . 

Claim 5 (currently amended): [[A]] The mechanism of claim 1 for causing a flow of 
liquid crystal according to claim 1, 2, 3, or 4 wherein: 

the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field; and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 

Claim 6 (currently amended): The mechanism of claim 2 for causing a flow of liq uid 
crystal wherein: 

the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field: and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 
An obj e ct moving mechanism comprising: a fixed lowor mombor; a movabl e upper m e mber 
of which the lower surfaco fac e s th e upper surface of tho fix e d low e r member and which 
is movable along th e upper surfac e of th e fix e d lower m e mber; liquid crystal put betw e en 
th e upper surfac e of th e fixed low e r member and tho lowor surfac e of th e movabl e upper 
mombor; and a m e ans for applying an e l e ctric fi e ld to the mol e cul e s of the liquid crystal 
to tum them in a plan e int e rsecting the upp e r surface of th e fix e d lower mombor, tho 
m e ans including: a pair of e l e ctrodes, on e being fitted to th e fix e d lowor memb e r, tho 
other being fitted to the movable upp e r m e mb e r; and a sub m e ans which is fitt e d onto tho 
fix low e r and movabl e upp e r m e mb e rs and restricts th e mol e cul e s of th e liquid crystal so 
that th e y will tum in one and th e sam e dir e ction. 

Claim 7 (currently amended): The mechanism of claim 3 for causing a flow of liquid 
crystal wherein: 

the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field: and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 
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An object moving m e chanism comprising: a fix e d lowor mombor; a movable upp e r 
member of which th e low e r surfac e fac e s th e upp e r surfac e of th e fix e d lower m e mb e r and 
which is movable along the upper surfac e of th e fix e d low e r m e mb e r; liquid crystal put 
b e tween th e upper surfac e of th e fixed lower m e mb e r and th e low e r surfac e of th e movabl e 
upp e r m e mb e r; and a m e ans for appl>dng a magn e tic fi e ld to th e mol e cul e s of th e liquid 
crystal to turn them in a plane int e rsecting th e upp e r surface of the fixed low e r m e mber, 
th e means including: a pair of magnetic pol e s, on e b e ing fitted to th e fix e d low e r m e mb e r, 
th e other b e ing fitt e d to th e movabl e upp e r m e mb e r; and a sub m e ans which is fitt e d onto th e 
fix lower and movable upp e r m e mbers and restricts th e mol e cul e s of the liquid crystal so that 
th e y will turn in on e and th e sam e dir e ction. 

Claim 8 (currently amended): The mechanism of claim 4 for causing a flow of liquid 
crystal wherein: 

the means includes a controller to control the timing in applying an electric or magnetic 
field to the liquid crystal and the intensity of the electric or magnetic field: and 

the controller applies an electric or magnetic field to the liquid crystal intermittently. 

An object moving m e chanism according to claim 6 or 7 wher e in th e sub m e ans has a pair 
of rubbed ori e ntation films, one being fitted onto th e upper surfac e of th e fix e d low e r 
m e mber, th e other being fitted onto the lower surface of th e movabl e upper member. 

Claim 9 (currently amended): An obiect-moving mechanism comprising: 
a fixed lower member: 

a movable upper member of which the lower surface faces the upper surface of the fixed 
lower member and which is movable along the upper surface of the fixed lower 
member: 

liquid crystal put between the upper surface of the fixed lower member and the lower 

surface of the movable upper member; and 
a means for applying an electric field to the molecules of the liquid crystal to turn them in 

a plane intersecting the upper surface of the fixed lower member, 
the means including: 
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a pair of electrodes, one being fitted to the fixed lower member, the other being fitted to 

the movable upper member: and 
a sub-means which is fitted onto the fix lower and movable upper members and restricts 

the molecules of the liquid crystal so that they will turn in one and the same direction. 
An object moving mechani s m according to claim 6 or 7 wh e rein th e sub moans twi s ts 
th e liquid crystal b e tw e en th e upp e r surface of th e fix e d low e r m e mber and th e lower surface 
of th e movable upp e r m e mb e r. 

Claim 10 (currently amended): An object-moving mechanism comprising: 
a fixed lower member: 

a movable upper member of which the lower surface faces the upper surface of the fixed 
lower member and which is movable along the upper surface of the fixed lower 
member: 

liquid crystal put between the upper surface of the fixed lower member and the lower 

surface of the movable upper member: and 
a means for applying a magnetic field to the molecules of the liquid crystal to turn them 

in a plane intersecting the upper surface of the fixed lower member, 
the means including: 

a pair of magnetic poles, one being fitted to the fixed lower member, the other being 
fitted to the movable upper member: and 
a sub-means which is fitted onto the fix lower and movable upper members and restricts 
the molecules of the liquid crystal so that thev will tum in one and the same direction. An 
obj e ct moving m e chanism comprising: an outer m e mb e r which has a space in it; a shaft 
which is put in the space for fr ee rotation; liquid crystal which is put b e tw ee n th e inside 
surfac e of the out e r m e mber and th e surfac e of th e shaft; and a m e ans for appl>ing a radial 
e l e ctric field to th e molecul e s of the liquid crystal to tum th e m in a plane int e rs e cting th e axis 
of the shaft, th e means including: a pair of electrodes, on e being fitted to th e outer m e mb e r, 
the oth e r b e ing fitt e d to the shaft; and a sub m e ans which is fitt e d onto th e out e r memb e r and 
the shaft and restricts the molecul e s of th e hquid crystal so that th e y will tum in on e and the 
sam e dir e ction. 
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Claim 1 1 (currently amended): The object-moving mechanism of claim 9 wherein the 
sub-means has a pair of rubbed orientation films, one being fitted onto the upper surface of 
the fixed lower member, the other being fitted onto the lower surface of the movable upper 
member. An obj e ct moving m e chanism comprising: an out e r member which has a spac e in 
it; a shaft which is put in th e spac e for free rotation; liquid crystal which is put betwe e n the 
inside surfac e of the out e r memb e r and the surface of the shaft; and a moans for applying a 
radial magn e tic fi e ld to the molecul e s of th e liquid crystal to tum th e m in a plane int e rs e cting 
th e axis of th e shaft, th e m e ans including: a pair of magnetic polos, one being fitted to the 
outer m e mb e r, th e oth e r being fitt e d to th e shaft; and a sub moans which is fitted onto the 
out e r memb e r and th e shaft and restricts th e molecul e s of the liquid crystal so that th e y will 
tum in one and th e same direction. 

Claim 12 (currently amended): The object-moving mechanism of claim 10 wherein the 
sub-means has a pair of rubbed orientation films, one being fitted onto the upper surface of 
the fixed lower member, the other being fitted onto the lower surface of the movable upp er 
member. An object moving m e chanism according to claim 10 or 1 1 wherein: th e sub m e ans 
has an orientation film laid on th e insid e surfac e of th e outer member and an orientation film 
laid on th e surfac e of the shaft; th e ori e ntation film of th e out e r m e mb e r is rubbed in th e 
dir e ction at an angle with the axis of the shaft; and the orientation film of th e shaft is rubb e d 
in th e dir e ction at an angle with the axis of the shaft. 

Claim 13 (currently amended): The object-moving mechanism of claim 9 wherein the 
sub-means twists the liquid crystal between the upper surface of the fixed lower member and 
the lower surface of the movable upper member. An obj e ct moving m e chanism according 
to claim 10 or 1 1 whoroin the sub moans twists the liquid crystal b e tween th e insid e surface 
of th e out e r m e mber and the surface of the shaft. 

Claim 14 (currently amended): The object-moving mechanism of claim 10 wherein the 
sub-means twists the liquid crvstal between the upper svu'face of the fixed lower member and 
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the lower surface of the movable upper member. An obj e ct moving m e chaniGm 
comprising: an out e r m e mb e r which has an inner space d e fin e d by a pair of horizontal upp e r 
and low e r wall surfac e s; an inner m e mb e r which is put in th e spac e to di\dd e it into right and 
l e ft subspaces and movabl e right and l e ft along tho upper and lower wall Gurfacos; liquid 
crystal which is put in th e spac e ; and a moans for applying an olectrio or magnetic fi e ld to th e 
mol e cul e s of th e liquid cr>^stal to tum th e m in on e and th e som e dir e ction in a plane 
int e rs e cting th e insid e of th e out e r m e mber, tho m e ans including a sub means for twisting the 
liquid crystal about an axis int e rsecting on e of th e pair e d wall surfaces and restricting th e 
mol e cul e s of the liquid crystal so that thos e in th e right sub space will tum in on e dir e ction 
and thos e in th e l e ft sub spac e will tum in th e opposit e direction. 

Claim 15 (currently amended): An obi ect-mo vine mechanism comprising: 
an outer member which has a space in it: 
a shaft which is put in the space for firee rotation: 

liquid crystal which is put between the inside surface of the outer member and the surface 
of the shaft: and 

a means for applying a radial electric field to the molecules of the liquid crystal to tum 
them in a plane intersecting the axis of the shaft, 
the means including: 

a pair of electrodes, one being fitted to the outer member, the other being fitted to the 
shaft: and 

a sub-means which is fitted onto the outer member and the shaft and restricts the 

molecules of the liquid crystal so that thev will tum in one and the same direction. 
An obj e ct moving mechanism according to claim 1 4 wh e r e in th e sub m e ans has a pair of 
ori e ntation films, either of th e upp e r and low e r wall surfac e b e ing fitted with ono 
orientation film, th e parts of th e upp e r and low e r ori e ntation films on tho right side of tho 
inn e r m e mb e rs b e ing mbb e d fi-om th e l e ft to th e right, tho parts of the upper and low e r 
orientation films on tho loft sido of th e inner members being rubbed fi-om the right to the 
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Claim 16 (currently amended): An obiect-moving mechanism comprising: 
an outer member which has a space in it; 

a shaft which is put in the space for free rotation: 

hquid crystal which is put between the inside surface of the outer member and the surface 
of the shaft: and 

a means for applying a radial magnetic field to the molecules of the Hquid crystal to tum 
them in a plane intersecting the axis of the shaft, 
the means including: 

a pair of magnetic poles, one being fitted to the outer member, the other being fitted to 
the shaft: and 

a sub-means which is fitted onto the outer member and the shaft and restricts the 

molecules of the liquid crystal so that they will tum in one and the same direction. A q 
obj e ct moving m e chanism according to claim 6, 7, 10, 11, or 1 4 wh e r e in: the means 
includes a controller to control th e timing in applying an e l e ctric or magn e tic field to 
th e liquid crystal and th e int e nsity of th e e l e ctric or magnetic fi e ld; and the controll e r 
applies on oloctric or magnetic fi e ld to the liquid crystal intermittently. 

Claim 17 (currently amended): The ob^ect-moying mechanism of claim 15 
wherein: 

the sub-means has an orientation film laid on the inside surface of the outer member and 

an orientation film laid on the sxirface of the shaft: 
the orientation film of the outer member is rubbed in the direction at an angle with the 

axis of the shaft: and 

the orientation film of the shaft is rubbed in the direction at an angle with the axis of the 
shaft. A m e thod of causing a flow of liquid crystal comprising the Gtops of: putting 
liquid crystal in a chaimel d e fin e d by at l e ast on e wall surface; twisting the liquid cr>^stal 
about an axis inters e cting said at least on e wall surfac e and restricting the molecules of 
th e Uquid crystal so that they will tum in one and th e sam e dir e ction by using a 
twisting/restricting m e ans; and applying an el e ctric or magnetic field to th e restricted 
molecules, the field being in a direction int e rs e cting said at least one wall surfac e , to tum 



YMUC P002 



8 



th e m by using a field applying/mol e cul e turning m e ans. 

Claim 18 (currently amended). The object-moving mechanism of claim 16 
wherein: 

the sub-means has an orientation film laid on the inside surface of the outer member and 

an orientation film laid on the surface of the shaft: 
the orientation film of the outer member is rubbed in the direction at an angle with the 

axis of the shaft; and 

the orientation film of the shaft is rubbed in the direction at an angle with the axis of the 
shaft. A m e thod of causing a flow of liquid crystal according to claim 17 wh e r e in: the 
chann e l has a pair of wall surfac e s facing each oth e r; and th e twisting/r e stricting m e ans 
has a pair of ori e ntation films, e ith e r of th e pair e d wall surfac e s b e ing fitt e d with on e 
ori e ntation film, the paired orientation films being rubbed in one and the sam e dir e ction. 

Claim 19 (currently amended): The object-moving mechanism of claim 15 
wherein the sub-means twists the liquid crystal between the inside surface of the outer 
member and the surface of the shaft. A method of causing a flow of liquid crystal according 
to claim 17 wh e r e in: th e chann e l has a pair of wall surfac e s facing e ach oth e r; and the 
twisting/r e stricting m e ans has a pair of orientation films, e ither of the paired wall surfaces 
b e ing fitt e d with on e ori e ntation film, th e rubbing dir e ction of one orientation film is at an 
angl e with th e rubbing dir e ction of th e oth e r ori e ntation film. 

Claim 20 (currently amended): The object-moving mechanism of claim 16 
wherein the sub-means twists the liquid crystal between the inside surface of the outer 
member and the surface of the shaft. A m e thod of causing a flow of liquid crystal 
according to claim 17 wherein: the fi e ld applying/mol e cul e turning m e ans includ e s a 
controller to control the timing in applying an e l e ctric or magn e tic field to the liquid crystal 
and the int e nsity of th e e lectric or magn e tic field; and th e controll e r appli e s an electric or 
magnetic fi e ld to th e liquid crystal intermitt e ntly r 
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Claim 21 (new): An object-moving mechanism comprising: 
an outer member which has an inner space defined by a pair of horizontal upper and 
lower wall surfaces; 

an inner member which is put in the space to divide it into right and left sub spaces and 

movable right and left along the upper and lower wall surfaces; 
liquid crystal which is put in the space; and 

a means for applying an electric or magnetic field to the molecules of the liquid crystal to 
tum them in one and the same direction in a plane intersecting the inside of the outer 
member, 

the means including a sub-means for twisting the liquid crystal about an axis intersecting 
one of the paired wall surfaces and restricting the molecules of the liquid crystal so 
that those in the right sub-space will tum in one direction and those in the left sub- 
space will tum in the opposite direction. 

Claim 22 (new): The object-moving mechanism of claim 21 wherein the sub- 
means has a pair of orientation films, either of the upper and lower wall surface being fitted 
with one orientation film, the parts of the upper and lower orientation films on the right side 
of the inner members being rubbed firom the left to the right, the parts of the upper and lower 
orientation films on the left side of the inner members being rubbed firom the right to the left. 

Claim 23 (new): The object-moving mechanism of claim 9 wherein: 
the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field; and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 

Claim 24 (new): The object-moving mechanism of claim 10 wherein: 
the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field; and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 
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Claim 25 (new): The object-moving mechanism of claim 15 wherein: 
the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field; and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 

Claim 26 (new): The object-moving mechanism of claim 16 wherein: 
the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field; and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 

Claim 27 (new): The object-moving mechanism of claim 21 wherein: 
the means includes a controller to control the timing in applying an electric or magnetic 

field to the liquid crystal and the intensity of the electric or magnetic field; and 
the controller applies an electric or magnetic field to the liquid crystal intermittently. 

Claim 28 (new): A method of causing a flow of liquid crystal comprising the 
steps of: 

putting liquid crystal in a channel defined by at least one wall surface; 

twisting the liquid crystal about an axis intersecting said at least one wall surface and 

restricting the molecules of the hquid crystal so that they will tum in one and the 

same direction by using a twisting/restricting means; and 
applying an electric or magnetic field to the restricted molecules, the field being in a 

direction intersecting said at least one wall surface, to tum them by using a field- 

applying/molecule-tuming means. 

Claim 29 (new): The method of claim 28 of causing a flow of Kquid crystal 
wherein: 

the channel has a pair of wall surfaces facing each other; and 

the twisting/restricting means has a pair of orientation films, either of the paired wall 
surfaces being fitted with one orientation film, the paired orientation films being 
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rubbed in one and the same direction. 

Claim 30 (new): The method of claim 28 of causing a flow of liquid crystal 
wherein: 

the channel has a pair of wall surfaces facing each other; and 

the twisting/restricting means has a pair of orientation films, either of the paired wall 
surfaces being fitted with one orientation film, the rubbing direction of one 
orientation film is at an angle with the rubbing direction of the other orientation film. 

Claim 31 (new): The method of claim 28 of causing a flow of liquid crystal 
wherein: 

the field-applying/molecule-tuming means includes a controller to control the timing in 
applying an electric or magnetic field to the liquid crystal and the intensity of the 
electric or magnetic field; and 

the controller applies an electric or magnetic field to the liquid crystal intermittently. 
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